Introduction
In a recent and widely publicized study, Turkheimer et al. (2003) reported on the heritability of Wechsler Intelligence Scale for Children (WISC) scores of 7-year-old twins (N=623 births) drawn from families spanning a wide range of socioeconomic status. This study was of considerable general interest and received both pre-publication publicity in the Washington Post (Weiss, 2003) and in Science (Science, 2003) because the researchers found that 'the IQ variance attributed both to genes and environment vary non-linearly with SES. The model suggests that in impoverished families, 60% of the variance in IQ is accounted for by the shared environment, and the contribution of genes is close to zero; in affluent families the result is almost exactly the reverse,' (Turkheimer et al., 2003, p. 623) .
It is generally accepted that the heritability of a single composite IQ score is approximately 0·75 (Neisser et al., 1996) , and this statement is often used to call into question the likely effectiveness of intervention programmes to increase intelligence. The heritability estimate of 0·75, however, has been generally derived from middle-class white respondents who have been willing participants in a variety of research studies. The Turkheimer et al. (2003) sample was selected from a public archive of data on children, the National Collaborative Perinatal Project (NCPP), collected in the 1970s, and consisted of an unusually high proportion of very low SES families, over half of them of African-American descent. This kind of sample had not been assessed before with the specific questions raised by Turkheimer et al. As noted above, their analyses suggested that genes were not predictive, while shared environment was highly predictive of offspring performance in the low-SES segment of the sample. One explanation for this finding is that poorer environments provide fewer opportunities for the development and expression of genetically mediated differences in intelligence. It could also be argued that poorer environments manifest life events that have more of an impact on development, particularly in suppressing the expression of higher intelligence. Turkheimer et al. (2003) described earlier studies having to do with the same general question of the moderating effect of parental SES on the heritability of intelligence. Some of these reports yielded similar results to Turkheimer et al. in terms of directionality, if not magnitude, while other studies did not. Plomin (cited in Weiss, 2003, and Science, 2003) was summarily quoted as saying that, in 4000 twin pairs, his analyses did not support the Turkheimer et al. findings. Studies cited by Turkheimer et al., their own results, and those reported by Plomin, are in substantial disagreement with one another. These studies have been conducted in different nations, racial/ethnic groups, and times, using a variety of measures. Differences in results may also be attributed to the attenuation of range of SES scores in most samples, to national or ethnic group differences in the impact and variabilities of environmental influences, to differences in the effectiveness of educational interventions across nations and ethnic groups, and to age differences in the subjects assessed.
If, in a general way, heritability decreases, while the effects of shared environment increase in lower income SES groups, when assessing twins, the same results should be attained when assessing parent/child resemblances in cognitive ability, even though such familiality includes both genetic and common family environment effects. The Hawaii Family Study of Cognition (HFSC), described below, provides a large sample of parents and their teenaged and older offspring drawn from the two largest racial/ethnic groups, Caucasian and Japanese Americans, living in Hawaii and assessed on a comprehensive battery of cognitive abilities measures. While the range of socioeconomic status is somewhat truncated at the lower end in the HFSC, the present analyses of the possible moderating effects of SES on familiality for intelligence add to the existing literature by considering racial/ethnic group differences, gender differences, and possible differential effects across specific domains of cognitive abilities. It should be noted that Turkheimer et al. (2003) found significant moderating effects of SES on heritability for WISC full-scale and performance, but not verbal IQ.
Methods

Subjects
All participants were from the Hawaii Family Study of Cognition (HFSC) (see DeFries et al. (1979) and Wilson et al. (1975) for a description), which consisted of 774
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949 families of two parents and one or more offspring at least 13 years of age of Caucasian descent (Americans of European ancestry; AEA) living in Hawaii between the years of 1972 and 1976, and 400 families consisting of two parents and one or more offspring of Japanese descent (Americans of Japanese ancestry; AJA) living in Hawaii during the same time. The sample included 763 male Caucasian offspring, 735 female Caucasian offspring, 274 male Japanese offspring and 267 female Japanese offspring. As is apparent from the mean years of education and father National Opinion Research Council (NORC) scores, as well as the ranges of father NORC scores reported below, the families were essentially middle and upper-middle class. All families were paid volunteers for the study.
Measures
The cognitive measures in the HFSC included fifteen cognitive abilities tests (described fully in Wilson et al., 1975; DeFries et al., 1979; Nagoshi et al., 1984) , which yielded factor scores for verbal ability, spatial ability, perceptual speed and accuracy, and visual memory. The unrotated first principal component calculated from the battery of HFSC cognitive tests can be regarded as a measure of g or general intelligence and has been found to correlate over 0·70 with the full-scale IQ score from the Wechsler Adult Intelligence Scale (Kuse, 1977) . These first principal component scores, as well as the four cognitive abilities factor scores, were used as the measures of intelligence for the present analyses. The first principal component scores were age-corrected for all subjects using procedures described in DeFries et al. (1979) . For the purposes of the analyses, fathers' and mothers' first principal component and cognitive abilities factor scores were averaged to yield mid-parent scores. As described in Johnson et al. (1983) and Nagoshi et al. (1986) , the HFSC parents completed a questionnaire on the home environment that included items on their own years of education and occupation, with occupation being converted to NORC ratings (Reiss et al., 1961) . For the purposes of the analyses fathers' and mothers' years of education were averaged. For occupational status, only the father's NORC scores were used, as many mothers, particularly in the AEA families, did not work outside of the home. Table 1 presents the means and standard deviations for mid-parent first principal component and cognitive abilities factor scores, mid-parent years of education, father NORC, and offspring first principal component and cognitive abilities factor scores by racial/ethnic group. Of note here is that the standard deviations are comparable across groups and that these standard deviations do indicate a reasonable amount of variation for these variables in the sample. Table 2 presents the betas for the final equation resulting from hierarchical multiple regression analyses regressing offspring first principal component scores 
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separately by racial/ethnic group and gender on mid-parent first principal component scores in the first step, either mid-parent years of education or father NORC in the second step, and the interaction of mid-parent first principal component scores by either mid-parent education or father NORC in the third step. The interaction terms were computed by centring, i.e. subtracting the means within ethnic group, the component variables and then multiplying the resulting centred variables. It should be noted that the regression of offspring scores on mid-parent scores provides an upper limit for the heritability of a trait (Falconer & MacKay, 1996) . From Table 2 it is apparent that parental education and occupational status, for the most part, did not have a significant influence on offspring intelligence, once parental intelligence was controlled for. This result was reported previously in Johnson & Nagoshi (1985) . Of note here is that none of the interactions of mid-parent intelligence parental education or occupational status was significant, indicating that familial transmission of intelligence was not moderated by parental socioeconomic status. 
Tables 3-6 present similar hierarchical multiple regression analyses separately for the verbal, spatial, perceptual speed and memory cognitive abilities factor scores. With only one exception, memory ability scores in AJA sons, the interactions of mid-parent cognitive abilities by mid-parent education or father NORC again did not yield significant effects in predicting offspring cognitive abilities.
To confirm the results of Tables 2-6, mid-parent-offspring regressions were calculated separately for AEA and AJA sons and daughters stratified by father NORC scores. The range of NORC scores was roughly split into thirds, with the lowest group having father NORC scores ranging from 45 (e.g. manufacturing workers) to 62 (e.g. brickmasons, mechanics), the middle group having father NORC scores ranging from 63 (e.g. building trade apprentices, meat cutters) to 76 (e.g. public administrators, draftsmen), and the highest group having father NORC scores ranging from 77 (e.g. radio operators, retail store managers) to 93 (e.g. dentists, osteopaths). It is clear from these ranges that the lowest occupational statuses were not represented in the HFSC sample. From Table 7 , it is apparent that the only finding consistent with Turkheimer et al.'s (2003) findings (i.e. lower heritabilities at the lowest SES) is for first principal component scores for AJA sons and daughters (mid-parent-offspring betas of 0·15 and 0·18, respectively, in the lowest father NORC score group; 0·33 to 0·39 in the middle and highest groups), but these differences are not statistically significant (using a Fisher z-test).
Discussion
The present findings provide almost no confirmation of the findings of Turkheimer et al. (2003) that the heritability of intelligence is greatly attenuated in the lowest ranges of SES, while maximized in the highest ranges. These HFSC results were consistent across gender and racial/ethnic group, and there was no indication that this effect was more pronounced in one domain of specific cognitive abilities than another. It can be fairly argued that the attenuation of the heritability for intelligence only occurs at the very lowest levels of SES, which were not represented in the HFSC sample. It can also be fairly argued that the age difference -7-year-olds in Turkheimer et al.'s twin sample vs. adolescents in the HFSC sample -was an important factor in the discrepancies between the findings of the two studies. Presumably, younger children would be more affected by parental environmental effects, be less affected by peers, and be less autonomous than adolescents, resulting in a greater susceptibility to environmental factors in the younger children. This would also be the case if heritabilities and familialities are confounded by geneenvironment correlations of an evocative (the environment changes in response to the manifestations of the child's genotype) or active (the child changes the environment as a manifestation of his/her genotype) nature.
